Introduction
In this paper we examine nominal exchange rate dynamics in three groups of African countries that are intending to form currency unions in the near future. Each of the these three groups of countries is at a different stage on the road towards introducing a common monetary policy and/or a common currency. After discussing briefly the background to the planned creation of new monetary unions, we then investigate the statistical properties of the nominal exchange rates of the currencies of these sets of countries by using fractional integration and cointegration techniques.
The paper is organised as follows: Section 2 provides some background information about the proposed currency unions. Section 3 briefly reviews the relevant literature. Section 4 describes the data and the methodology. Section 5 discusses the empirical results, while Section 6 offers some concluding remarks.
Monetary Unions in Africa
The Optimum Currency Area (OCA) theory was developed to analyse the suitability of a monetary union for a given region; it explores the criteria as well as the costs and benefits of forming a common currency area (see Mundell, 1961; McKinnon, 1963; Kenen, 1969 
Methodology
We start by carrying out unit roots tests (ADF, Dickey and Fuller, 1979; Kwiatkowski et al., KPSS, 1992; and Elliot et al., ERS, 1996) on the original and the first differenced data. Then, since such tests have very low power if the true Data Generating Process (DGP) is fractionally integrated, 1 we also estimate the order of integration of the series applying fractional integration techniques, specifically a parametric Whittle method in the frequency domain (Dahlhaus, 1989 ) and a semiparametric one using only a band of frequencies close to zero (Robinson, 1995) .
Next, we test the null hypothesis of no cointegration against the alternative of fractional cointegration, i.e., we test for long-run equilibrium relationships between each pair of exchange rates in each of the three groups of countries. As a first step, we test for homogeneity in the order of integration of the variables by using an adaptation of
Robinson and Yajima (2002) statistic xy Tˆf or log-periodogram estimation, namely
where m is a bandwidth parameter, d x and d y are the orders of integration of each of the parent series, I(λ j ) is the cross-periodogram in the bivariate representation of the series, h(n) > 0 and xy Ĝ is the (xy) th element of The limiting distribution above is presented heuristically, but the authors argue that this is sufficiently convincing for the test to warrant serious consideration.
Data and Empirical Results

Data
We use monthly data on nominal exchange rates from January 1995 to December 2014, obtained from the online OANDA database.
Unit Root Tests
First of all we carry a battery of unit root tests ( [Insert Tables 1 and 2 
about here]
In all cases we obtain strong evidence of unit roots in the original series, and I (0) stationarity in the first differences (see Table 1 and 2), regardless of the type of test carried out and of whether an intercept or both an intercept with a linear time trend are included. 1). In all the other cases we find at least one case when the unit root null cannot be rejected.
Fractional Integration
[Insert Tables 3 and 4 about here] Table 4 displays the estimates of d using the "local" Whittle semiparametric method of Robinson (1995) . Since the series are clearly nonstationary, first differences were taken for estimating d, then adding 1 to obtain the estimates. 4 We present the results for a selected number of bandwidth parameters m = 11, 12, …, 14 and 15 (≈ T 0.5 ), …, 18 and 19: they are generally consistent with the parametric ones reported in Sierra Leone the estimates are below 1, which implies mean reversion, i.e. in these two countries the effects of shocks disappear over time without the need for policy actions.
A tight monetary policy that has brought inflation down to single-digit figures, and has limited central bank intervention to smoothing out major exchange rate fluctuations, is the likely explanation for this finding in the case of Ma\dagascar and Sierra Leone.
Fractional Cointegration
Next we examine nominal exchange rate linkages within each prospective currency union. A necessary condition for cointegration in a bivariate context is that the two parent series should display the same degree of integration. Therefore, the first step is to test for homogeneity in the order of integration of the series: only for Sierra Leone (in the WAMZ) and the Democratic Republic of Congo, Madagascar and Mauritius (for the SADC group) evidence against homogeneity is found, and therefore these exchange rate series are not included in the fractional cointegration analysis. Table 5a ) we only find evidence of cointegration between the series for Ghana and those for both Gambia and Guinea; in both cases the degree of integration of the residuals (0.540 and 0.442 respectively) is lower compared to that of the parent series. As for the other cases, there is strong evidence against cointegration between the series for Guinea and Gambia, Liberia and Ghana, and Nigeria and both Gambia and Guinea.
[Insert Table 5 about here]
Concerning the EAC (see Table 5b ), cointegrating relationships between the exchange rate series are found in the cases of Rwanda and both Burundi and Tanzania, as well as Uganda and Tanzania, whilst no cointegration appears to hold in the cases of Kenya and both Burundi and Rwanda, and Uganda and both Burundi and Kenya.
Finally, regarding the SADC countries (see Table 5c 
Conclusions
This In bold, evidence of unit roots (i.e., d = 1) at the 5% level. (5%) = 3.84. In bold and with an asterisk, those cases where we reject the null hypothesis of no cointegration at the 5% level. (5%) = 3.84. In bold and with an asterisk, those cases where we reject the null hypothesis of no cointegration at the 5% level.
